FILM FORMING METHOD AND APPARATUS THEREFOR 

Inventor: KSTANO TAKAHiRO ; MORIKAWA SUKEAKI (+2) Applicant: TOKYO ELECTRON LTD 

EC; IPC: B05D1/26; BOSCS/OQ; B05C11/10; (+12) 



APPARATUS AND METHOD FOR FILM-FORMING 

Inventor: KITANO TAKAHIRO ; MORIKAWA SUKEAKS (+2) Applicant: TOKYO ELECTRON LTD 

EC: IPC: B05C5/00; H01L21/027; B05CS/00; (+3) 

Publication info: JP2000188251 (A) — 2000-07-04 

FILM FORMING APPARATUS AND FILM FABRICATION METHOD 

Inventor: KITANOTAKAHIRO [JP] : MORIKAWAMASATERU Applicant: TOKYO ELECTRON LTD [JP] 
[JP] (+2) 

EC: B05C5/02B1A; HG1L21/00S2V IPC: H01L21/027; B05C5/Q2; H01L21/00; {+8) 
Publication info: KR20000006276 (A) — 2000-01-25 

Film forming apparatus and film forming method 

inventor: KITANO TAKAHIRO [JP] ; MORIKAWA MASATERU Applicant: TOKYO ELECTRON LTD [JP] 
fJP] (+2) 

EC: B05C5/02B1A; H01 L21/O0S2V IPC: H01L21/027; B05C5/02; H01L21/00; (+1 1 ) 

Publication info: US6416583 (B1) — 2002-07-09 

Film forming apparatus and film forming method 

■; KITANO TAKAHIRO (JP] ; MORIKAWA MASATERU Applicant: KITANO TAKAHIRO, ; MORIKAWA MASATERU, 
(+3) 

IPC: B05C5/02; H01L21/00; B05C11/08; (+7) 



Data supplied from the esp@cenet database — Worldwide 



APPARATUS AND METHOD FOR FILM-FORMING 



Publication number: JP2000188251 (A) 
Publication date: 2000-07-04 

Inventor(s): KiTANO TAKAHIRO; MORIKAWA SUKEAKI; AKUMOTO MASAMf; TAKESHITA KAZUHtRO 

Applicant s): TOKYO ELECTRON LTD 

Classification: 

- international: B05C5/Q0; H01L21/027; 80SC5/00; H01L21/02; ((PC1-7): H01L21/027; 805C5/00 

- European: 

Application number: JP19980364943 199S1222 
Priority number(s): JP199803S4943 19981222 



Abstract of JP 20001 8825 1 (A) 

PROBLEM TO BE SOLVED: To improve the yield of a processing 
solution, required for film formation and form a uniform film on 
desired locations on a substrate So be processed. SOLUTION: 
This film-forming apparatus includes a sub-arm mechanism for 
holding a semiconductor wafer 1 with its surface (circuit formation 
region 1a) directed downwardly, a nozzle unit 2 which has an 
outlet hole capable of continuously discharging a resist solution 3 
in the form of a smaii-diametered line, the outlet being directed 
upwards caused to face the wafer 1 held by the subs-arm 
mechanism, and a nozzle uni! drive mechanism for relatively 
moving the nozzle unit 2 with respect to the wafer 1 for coating 
the resist solution 3 on the wafer 1 for film formation, while 
discharging the solution from the nozzle unit 2 in the form of the 
small-diameter line. 
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x hMiicoJISit, StiEu-^x hffi©at!g, ntWiia, 

[0 0 9 3] (4) ^x/MDjyp-K (7.fy7*Sl 
1~S 1 3) 

#1 2*rVS?^ b'^a*^«l 3A>biim**, tfffES 

«1 oicftit^-t : -<v- w s 12, S13), 
[0094] z<?>*>f>T-J*mm 1 oti, rcog. v 

S) £WSt. iffc/i^MtSfiUHIH ltcn-K 
-T5 (xfy/S 1~) 
(5) /X/KD#« (Xy-j/XS 1 4) 

tli,tX'<om. SftBE/X/U-3.^.^ h 2{±Hfrffl#i|3-=-i/ 
h2 9lCfcV^-C^MfSS-frfjft5(X7 i 5'XS 1 4) , C 

com. mmmmm^^y' 4 4tfm^ti, mm»±m^.s 0 

a icS^'J^ii $ft5o r_cor:t!'J:o i-M IBS) 

geo»tttl7L3 0 a/55g|t*i9X6Ct^|!7iltSft5 D 
[0 0 9 5] W±tftl^Lfc«j$('i:rLi±-J^T©fjm4# 

65!C|S]_h$-fr5ri:^-et, #^i'±^Xtti&l 0 0% 
[0 0 9 6] t^t, i^v'x bWL<r>mMl3®ik LT- 



[oo9 7] isbiz, -o^te-c-tt, *~^mwM<om. 
mm^m^-L^ mmi-hiy^^ i-wit^tL 

[0 0 9 8] zivizMVX, z^mm^^v^YWM^ 

mm^tiMi, ^x \-m<ni&<&*<otimm.m^fak-r 

[0099] %2\z, i^j7-}-mm.<Dmfr*m±x%. 
Bm-ett^-temm&BiiL-rz z t ^~et asa****. 
a, 

c n t # a ^teih-r 5 h a „ 

[0 10 1] Z(D%mX'\t, <}^l £±TK$5£-tt, 

e>^*&ff 5 J: o iz Lfco :o;iiaoT ? i he 
T(o^R8o®sij??ii^^ia^:wf*o - 1 tmmzti *> , 

ifWMcoa£*-Cfe o "C & , S?'5t[^*^Si--5Et-#o ' 
[0 10 2] -ffti>%, v*** h«ir*4ixa«HWtt± 

%L-^"fi\ LfcASo-C, r ©UK© J; 5 

^ 1 ©TBl^y^ bmm^m^mntirz z. t lc ,t 

[0 10 4] ;»^tU^^ h*SrS*i- 



hfi 



[0 10 5] Lt^T, fc#«lfcjftWi5i»«#TjS 
'hPficJf tdST-# 5„ z\(Oz\t , ,z^nU < A&<r> 

[0106] V XVU-^;, N^ibtD^Xfe^ 



i:.j;ft44, OrothSfLS 0 a &±.3jfa\Z.fattX 

mm. l r t ^3 to -c\ y x/v£&i$ i $n ^rmt 

[0108] i-t£t?h. ^e>-n — r >-^SsT'i±. 
* vm&'<-?j ?^tte^x'>^%m?tk-fz,7&M> 

hZfct£>. z\nti y7]tM^zmfr-tZ>&mifi1h*>c, 

[0109] -^ic*fLx, znsmni'isy.Ymmii 
Kiz.ty.ii < t^5»>f>jw«5; timitzti, tit. 

[0 110] I5i:, C^jag:aJ^4:^^^SI!tt4-C 
^(9JgL, S*l*T^*ffJt5 J:5t^Lfc. ' 

mmzft ozkte< -3£»iiJ£-e»S) s-ars r t ss-e # 
5«>f>, uv>x vimM-vm-it^m 255 x-# 

-So 

[0 111] *fc, «HE^^(BSfl-4a«Ui? 
x hffi-c^ixsr ii^csas, 

^SBWffi^jf 1 4 ^ftfcO-Cr W-v X 

[0112] vmwmmmt, mi- 

[0113IH7 !'7iH- j; 5 z\<Dm^m.^im~>^ 



' 1 ^TilitLfc^^/M Sr(a^L4v^3tS«^ 

[0 114] WiE**y hSP7 0lCi±. *tjhCRt 
f£Hifcfef*j#-r5fcto«4^(7?^ga5 8 0 at zn% 
mmS0 alzX^Xim^tltcti-t y hCRW>?,?i 
^ 1 £Bx >9 itj-f"^ 1 eofVr — Altffi 8 1 i ^ISlf bti 

Lfc4b!i 6l*fSl(C|B]|5Ur^t4r^x.. 

1 ^i9lEro-txmggfi7 1 tsait ^^fcmiE^ yr 



[0 1 15] %±-y bfS7 0 ±r^c-ir^*&a^7 1 RUT' 
»t>^l<7)§JfMLS±^3©Mii^~y 
L"Cfft>^S 0 :»S3fflj61a= ? f.SG3li 1 89 

±. l <fxmf&Ltzh<nxhZ a 

hSG3J±, [73^1 %}§n>l!mtZ>9-9 >?*-=-y 
b (COL) . ^^U;«t5^»l-if)Sltt4: 
ii5*5«7Kfc&Sl&ff&9T Ft-/s^=y b (A 

V (ALIM) , ^3L^l4r^*S-fr-Ci3<fc*©3i ; ? 

7?>y 3 ^^ (ext) , ig3fe»affi»7jn$» 

H&?T*? 2-97*P'<--*>'^=? b (PREBAK 
E) , SVI^MgroJBiM^lf/j: ? 2o*.x 
-^^rr^s, f. (POBAKE) trJIUJtTi^i^i 

[0 116] mm^^i^^-or-^mmi o-eo 

gttSLfi, flfrfS^ ?=■>-•> a >^-=:y h (EXT) 
IkO-Ty-i t*-/V=*--y \- (ALIM) ZfrLXftfrtl 

[0 1 1 7j Sfc, H7S-*i-J;9(;, Z.<0*4X/T — 

^7---Mt*i osrutfJ; 5(cR(t&*i-c^e„ #ri£ 

-yb$Gl, G2, G4, G5i)#a»*!ffla=>F*: 
[0 118] IWWOU^ H$M*I£B (COT) 

^-yhlGl, G2il, l-yx Hf if (COT) 
i»*ltl (DEV) i*±T*ftlictt*±tf«lrt 

[0 119] fu!E j< 1 0}±, 13 7 

i;^t-£?[C, ±T#fifci£&£;ft<fc15tfc«*M' K8 9 

HOB, ¥ffi*(Slic|Hl^L, /j>-oitilSEft$H5J:5 
bifG 1-G5©&«3-Sy bCMLTff 

E o i 2 o ] r ;e t ur r ■ i 5? o ' ' hi t - -■/ 

HG30s^fy->a^^^ (EXT) L 

-f\ ^CO^nI ^^3©*aa^-=-y bg¥G3C0T Kt 
-S?a>=.^a,h (AD) tiAL, if*ft*MI*ff<E 
9 0 OV^-C, 7Kt-^ 3 yi--yh (AD) a^b 1 /^ 
'>lS:IB{iiU (COL) "C^illM 



[0 12 1] ff-i'-T-P-," 1 - -,-^itt, iffia^-Y^r 

imL<\±m2(O^M^^y hifG2) cot-v^hff^ 
(COT) Sc^iBiiiS^fc^tx, ItA^ixS* C 
<Z)Z ' ~ a-'.l t-1.' M ' f <f f^F? > 

[0 12 2] aflMLftJ;5 -fft©Ilt^y^ 
hfcas&fcSfifc^^lli, m[faKS5ttfil 1/j^ 

S^-y mG4ZfrVX4y?7^-?.l®7 2iC§l7 

[0 12 3] ^0^4©*ag-^-y H*G4S, @9C 
?-lly^=?h (COL) , ^fy^x 
>->3 >- • ^?=i.=.y b (EXT - COL) , ^ 

^ryyaV^o-t. (EXT) , y--y ^i/asy 

b (COL) , 2-o»7'D'!-*y^-yb (PRE 
BAKE) , M2l!»feF'<-^y^7h (P 
O B A K E ) o Hi&«*±tf X«Bfc Lfc t> 

[0 12 4] -£D*W©U^X bff£^ffT=gg (COT) 
^bl&vffl^fc'/^l fi, ft-f. ^H-*^ 
= (PREBAKE) iCjfASJV lyi-^ biK^b 

-Dyfeyh (COL) T-^SPLfc^, ^^^t 1 ^ 

■> 3 ya= 7 f. (ext) &ft\,xtts&<<-y#yx.—7. 

[0 12 5] ef^l*rStt»ofcfS2W!»-^'T-A» 
*7 4I±, SttKtofc!>^l bCRrtil 

I- CRicilx^Lfc^d-CH^L^^Rjt^BI^ 

[0 12 6] st3B&g£ttfcf£«v*^i«\ ttiaid 

SCl4«M^-5' «G4?rii-LtMy7-Al 

HUotstttfcSft. ;»^y7-Ailioit r 

= "/f (POBAKE) iCffAL/im, !EM£fi (DE 
V) iC+fALSffMa«rfffe^6„ SMiiW7^ 

fmmLtzm. ^Bl3«l^yhSG3©i^7 
fyyjya.^.^ (EXT) Sr^ LT*ir -y b^J 7 0 

[0 12 7] fffgfSStDMg!^- y bSfG5!4, 

;i»$JT*f4Huf£!i!4 »M« 

oCO^Xjffi^-- y bSG 5(±U~/U7 5i;J;oT#S!B|Hg 
t^fS^ja, ffltB^-i'y'r-^^flll o tt^'mi,/;?) l - 
^©tegs-^-y h»G l-G4i:#f?)/>ftyx 



[0128] ;<om©v^ vmm^mm (&mm 

B) Sr. H7~H9i^Lfca*S**-y h (CO 

[0 12 9] iii, ^»^BJ!©^ll|IStt, r©«fc5& 

[0130] « 1 I', IffEtg*/ X^=. y h COn±£B?L 
[0 13 1] #1x.fi\ iufSyX.^ny h©/X/HfcSS 

[0132] 12^ u-i*^ Mfta>ttara*Ht, ±ta- 
HftJBffiro'bw Hi) (cBUES*L*twTtt4<, M 

m) t?[H3S5S tooy x^a.= y h 2 %z<n<y^^ l © 

[0 1 3 3] £00#-&-T?fc 1 i/X/Va.-s' h2 

y b 2 <D#*jjig£ 1 «jiaSl5i-tT< U 

[0 13 4] ^ 3 L-^X f-ffiBE^IRffroJS-ffcS-H 

(START) , SUTjS (END) liv^ 

l±-Cf±Hffc-*ioa«-C>' h 2 

i t/j, pirn ^ fi □ _ . r * 

[oi 3 5] S4,:. .haE ■%mnmxa. --vi^-. 

y h 2 } i- n-fm 'j f^fi " i - I l 

tx5^©-Ci±*V\ jJiRji'/X/^^-;/ f. 2£@^LT 

[0136] Sfc, y^3=5- h 2^*4 yr—^m 
iio, t^r-Ai«i 2-, wmmi 

[0 1 3 7] »5i~, ±E-*ttl5«T?tt, fiJtfll!=^-r 



(0 13 8116!;, ~(vmmmx*ix wam&mt 

- . 1 - » P 1 t ' ni-,1 4= 1 n '1- I / - 1 

h 2 ill -offoofiii, 2ti±ife?iJ!ilS(t5 =t 9 

[0 1 3 9] SgTi-c, r,iur J S»F?t t, '^^W 
[0140] 

[0 14 1] »!Ii?:±TSgit5:iT* 
[l3BWffi*4^3 

tia 1 ] *&&<D-mimmiz%iDZ hmmmm 

[12] Ri;<, WttKffi 
@. 

[13] ni;<, b^*^TS^^spg@ 0 

[04] |S]i:<, /^any f-W^fAt*?:* 

-r«as«)Sgi D 

[06] hu< 1 laW^n-fc^tlftWi-Sftftro^p- 
[117] iac<, httl6*»a?iSSfflSix2.Sfc* 
[18] laIC<. lfe*S«>'X7 l A*^fiE®ia. 

[09] M < . g*a«>'^7 i A©«fi6SrSiw*-afc 

[010] i^i?^ h«^*«K©9]0«»JSr^-rMmil„ 

[011] vi?* bmm^m^wf£zm^mit^-w- 
®0„ 

[^^-«MiW] 

i-^*^^/x wMmmm 
1 a-mm%mmm 

1 o-^-f >r-A»« 

1 l-5«i 
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